Background. Emotional reactions of couples were investigated during in vitro fertilization (IVF) at a private clinic in Sweden. The purpose was to compare such reactions between couples who obtained supernumerary embryos that could be cryopreserved and couples without such embryos. Methods. Forty women and men undergoing IVF treatment monitored individually their emotional reactions daily for one complete treatment cycle from the first day of down-regulation until the outcome of treatment was known. Ratings were extracted and analyzed from two separate days; the very first day of treatment and the day of embryo transfer.
In recent years several studies have addressed the question of psychological reactions to in vitro fertilization (IVF) and related reproductive procedures (1) (2) (3) (4) . A number of studies have shown that women experience infertility as more stressful than do men (5) (6) (7) (8) , and that women's emotional reactions during IVF are more pronounced (9) . Prior to treatment the most obvious psychological symptoms are depression, anxiety, low self-esteem, guilt and isolation (5, 10, 11) . In addition, there is some indication that psychological factors in women may play a role in the outcome of infertility treat-C Acta Obstet Gynecol Scand 80 (2001) ment (12) . From other studies it has been reported that men's reactions to childlessness, and their coping strategies, are different from those of women (8, 13) . Anecdotal reports from women and men suggest that treatment stress fluctuates depending on the success or failure of the various stages of treatment (14) . Moreover, women and men seem to have a similar response pattern in psychological reactions during IVF, but they experience more pronounced reactions to oocyte retrieval, embryo transfer and pregnancy test (9) .
Technological advances in reproductive technol-ogies have made it possible to treat couples more effectively with IVF. In Sweden approximately 25% of couples undergoing different forms of IVF yield embryos that can be frozen. These couples can have their embryos transferred in a subsequent cycle, which for the couple is less physically demanding and less costly than embryo transfer after ovarian hyper stimulation and oocyte retrieval. Previous studies have dealt with the destiny of supernumerary embryos (15, 16) and attitudes towards the cryopreserved embryo (17) . Little information is available, however, concerning the impact of having frozen embryos on emotional reactions during the IVF cycle. We hypothesized that women and men would report less distress and pessimism, and more optimism in cycles that yielded frozen embryos, for the reason that such embryos would provide the couples with reassurance that future possibilities for pregnancy existed. As part of a larger study concerning emotional reactions of couples undergoing IVF treatment (9, 18) , we compared the reactions of couples who had supernumerary embryos with those of couples who did not have such embryos. The aim of the study was to compare optimistic, pessimistic and distress reactions between couples who obtained supernumerary embryos suitable for cryopreservation and couples without such embryos.
Materials and method
The method has been described in detail previously (18) and is summarized briefly here. The study was performed in two steps: 1) A pre-treatment questionnaire was designed to obtain demographic and medical information, and 2) during treatment the Daily Record Keeping (DRK) chart was used to allow assessment of emotional, physical and social reactions to infertility treatment (8) .
This chart contained a series of items such as emotional and physical reactions and items related to marital and social relationship. The patients rated these reactions daily on a Likert scale with a range of 1 (none) to 4 (severe). Ratings were made each day during IVF treatment (seven to eight weeks) from the first day of down-regulation to the beginning of menstruation or the pregnancy test. When analyzing the result for each separate day, there was no difference in the daily scores during the period up to the days before induction of ovulation in either of the groups studied. For that reason, ratings were extracted in this study from two separate days; the very first day of treatment and the day of transfer when the patients discovered whether they had obtained supernumerary em-C Acta Obstet Gynecol Scand 80 (2001) bryos suitable for cryopreservation. The difference between the two stages and the groups were then compared.
Patients
Of the 89 couples invited to participate in the study, 40 (44.9%) completed all daily charts. The remaining couples did not complete the study and were not included in the report for the following reasons: cancelled IVF protocols (18%), refused to participate or withdrew from the study (14.6%), did not complete the charts (10.1%), or had not yet started their IVF cycle (6.7%). There was no difference in demographic characteristics between couples who completed the study and those who did not.
The sample consisted of 40 couples about to begin IVF treatment. The mean ages of the women and the men participating in the study were 32.1(∫4.5) and 34.8(∫5.8) and they had been infertile for an average of 4.8 years (∫2.9). Of these 40 couples, 16 obtained at least two supernumerary embryos for cryopreservation, while the remaining 24 did not.
Only the results obtained with the emotional subscale are included in this report. The subscale consisted of the positive item 'optimism' and the negative item 'pessimism' to IVF treatment as well as a series of nine negative emotional reactions, 'distress' (e.g., nervous, tense, moody). Details of the reliability and validity of the Daily Record keeping chart can be found in our previous study (11) .
Statistical methods
The t-test for independent samples was used to compare biological differences between the group of women with frozen embryos and the group without. For emotional reactions the ratings made on the very first day in treatment were subtracted from those made on the day of the embryo transfer. Mann-Whitney U-tests were used to compare the groups with and without supernumerary embryos. The sign test, a within-subjects non-parametric test, was used to compare women and men within a couple. Finally, to measure the correlation between the variables, the Spearman rank correlation coefficient was used.
The study was approved by the Local Ethics Committee of the Medical Faculty of Uppsala University.
Result
There was no difference in age, number of years of infertility or pregnancy rate between the group of women who yielded supernumerary embryos and the women who did not. However, there were some differences in treatment variables, i.e., the women with frozen embryos showed higher E2 levels during treatment (pϽ0.01), a larger number of retrieved oocytes (pϽ0.01) and a higher fertilization rate (pϽ0.001) than women without frozen embryos.
The results for the two variables pessimism and optimism, obtained by extraction of ratings from the DRK are presented in box plots in Figs 1 and 2 representing the differences between the very first day in treatment and the day of embryo transfer. A score below the zero point shows a decrease in the emotional reaction from the first day of treatment whereas a score above the zero point shows an increase in the reaction. A larger increase in optimism was found in women with frozen embryos (Fig. 1 ) than in women without (pΩ0.024). Among men, the optimism tended to show a larger in-C Acta Obstet Gynecol Scand 80 (2001) crease in those with frozen embryos than without ( Fig. 2) (pΩ0.067) . Regarding pessimism, there was a significant difference between the two groups of women in that women with supernumerary embryos showed a greater decrease in their feelings of pessimism from the first day of treatment to the day of embryo transfer in comparison with women without embryos (pΩ0.014). In the two groups of men there was no difference in their feeling of pessimism between these two days and no change in optimism or pessimism was found between women and men. Moreover, no differences in distress reactions were found between the two groups in women or in men.
Significant correlations were found between pessimism and distress rΩ0.644 (pϽ0.01), pessimism and optimism rΩª0.535 (pϽ0.01), and optimism and distress rΩª0.436 (pϽ0.01) among women at the first day of treatment. Among men correlations were significant in pessimism and distress and in pessimism and optimism but, not in optimism and distress, rΩª0.186. At the day of embryo transfer there was a significant correlation between pessimism and distress in women rΩ0.404 (pΩ0.01) and in men rΩ0.451 (pϽ0.01), and between pessimism and optimism in women rΩ ª0.495 (pϽ0.01) and in men rΩª0.442 (pϽ0.01) but not between optimism and distress, (rΩª0.167 and rΩª0.135 respectively).
Of the 16 women who had frozen embryos, five allowed the embryos to perish or did not claim them. All these women had achieved a pregnancy in their IVF cycle. Of those ten who later used their frozen embryos, six had not achieved a pregnancy in the IVF cycle. The frozen embryos of one woman could not be utilized because they were destroyed during the thawing.
Discussion
In this investigation we found that the presence of supernumerary embryos that could be cryopreserved increased optimistic feelings of women during the IVF cycle and reduced their pessimism. It is not known from this result whether these effects were because the women interpreted a surplus of embryos as a positive indication of pregnancy during the IVF treatment or whether supernumerary embryos reassured women of future possibilities for conception.
Among the men there were no significant differences between those with frozen embryos and those without, but the men with frozen embryos tended to report more optimistic feelings on the day of embryo transfer than on the first day of treatment. As has been found previously, successful embryo transfer in itself is associated with an increase in optimism (9) , as it may provide couples with the additional knowledge that they are biologically compatible. In our study, however, the women without frozen embryos did not experience the same increase in optimism as the women with embryos possible to freeze, suggesting that it is the availability of embryos for cryopreservation that mainly increases optimism. The differences in the number of retrieved oocytes and in the number of fertilized eggs between the groups may also have had an impact on the result. The women who did not yield frozen embryos responded more poorly and they may have received more negative feedback from the staff at the clinic (12) , which in turn may have increased their pessimism and reduced their optimistic feelings. If the correlation is high between optimism and pessimism the variables are probably measuring the same thing. If the correlation were low it would suggest that the two variables have some overlap and that they measure different aspects of couples' expectations for treatment success.
Interestingly, the relationship between optimism and distress was not the same between women and men across the days of treatment. In women higher optimism at the start of treatment was associated with lower distress whereas it was unrelated to distress on the day of embryo transfer. In men optimism and distress was unrelated at both times. This pattern of findings would support previous research proposing that over-optimism at the start of treatment helped individuals to prepare for IVF because it reduced the stress of initiating treatment (9, 13) . The link between optimism and distress would be especially relevant to women as they undergo most interventions.
A previous study showed (9) that couples' feelings at the embryo transfer stage seem to be more ambivalent involving distress and positive feelings of hope ('cautious optimism'), which may have modified the relationship between optimism and distress.
An earlier report about attitudes (17) toward having frozen embryos suggested that most of the couples planned to use their frozen embryos in a subsequent cycle. However, significantly more men than women expressed uncertainty about using the frozen embryos and anxiety about what effect cryopreservation might have on the embryo and potential child. It is possible that thoughts of this kind reduced the effect of having supernumerary embryos on men's optimism and pessimism, in contrast to women, who were less likely to have such thoughts. A previous study showed that the men responded to the ways in which their female partners reacted and when women became emotional, men tended to become 'strong silent C Acta Obstet Gynecol Scand 80 (2001) types' (8) . This tendency to accommodate to their partner's reactions may also have reduced the husbands' psychological reactions of having supernumerary embryos.
Today cryopreserved embryos are obtained in about 25% of the IVF treatments in Sweden. Fertilization with frozen embryos yields a live birth rate of about 15%, compared to about 30% from an original IVF treatment (19) . The importance to the couple of having supernumerary embryos for a subsequent cycle may depend on the pregnancy result of the clinic from cryopreservation technology, which may have an impact on the couple's optimistic reactions. Having supernumerary embryos for cryopreservation seems for most couples to be an extra opportunity to achieve pregnancy with less physical effort and financial cost. There is an ongoing discussion in Sweden today about transfer of one embryo instead of the commonly used two, to reduce twin births. If this policy is adopted in the large group of patients, it will mean that an even greater number of embryos will become available for cryopreservation and that more couples will have the opportunity to cryopreserve surplus embryos for subsequent cycles. This will emphasize the need not only to develop the technology of cryopreservation to increase the success rate, but also to ensure that we have adequate information about the way in which such technology affects the emotional responses of couples and their perceptions of treatment.
The subjective reasons why about 30% of the couples discarded their frozen embryos were not investigated in this study but according to the treatment results all of the couples achieved pregnancy from the IVF treatment. This is in line with results from our earlier report about attitudes toward cryopreserved embryos (17) where we found that among couples who had discarded their embryos, practical reasons were common, for example that they had had twins from the IVF treatment.
In conclusion, our results show that the presence of supernumerary embryos for cryopreservation increased women's optimism and reduced their pessimism concerning the IVF treatment. However, the distress reactions did not differ between the couples with frozen embryos and those without such embryos. The couples' experience of distress did not seem to be reduced by the increased optimistic feeling on the day of embryo transfer.
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